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Fulminant myocarditis (FM) is a devastating disease. Patients typically present with flu-like symptoms and then rapidly develop severe heart failure, cardiogenic shock and potentially fatal arrhythmias. 1 In children, FM corresponds to 30-40% of cases of myocarditis with a mortality rate of up to 48%. 2 Treatment is supportive, aiming to bridge the period of severe cardiac distress. 1 In a recent issue of Revista da Associação Médica Brasileira, a novel and provocative treatment of FM is proposed based upon the intrinsic involvement of cardiac myosin. 3 Extensive release of cardiac myosin is indeed thought to play a key role in the pathogenesis of FM, in particular by propagating autoimmune-induced myocardial inflammation and subsequent cardiac injury. [4] [5] [6] Cardiac myosin is an hexamer consisting of two myosin heavy chains, each associated with two myosin light chains, i.c. an essential light chain (MLC-1) and a regulatory light chain (RLC). 7 The 23-kD MLC-1 isoform has been identified as a sensitive biomarker of cardiac injury. [8] [9] [10] Not surprisingly, the authors observed highly elevated MLC-1 levels in their patient cohort. 4 More importantly, the authors focused on the removal of MLC-1 from the bloodstream in an attempt to attenuate or suppress the noxious action of this molecule on the heart. This is supported by in vitro experience showing that RLC depletion reduced unloaded actin filament velocity and enhanced myosin-based isometric force approximately 2-fold. 8 Its relatively medium molecular weight makes MLC-1 particularly suitable for removal by convective continuous renal replacement therapy (CRRT). 11 Accordingly, a significant decrease of MLC-1 concentrations was noticed when continuous venovenous hemo(dia)filtration (CVVHDF) was applied. This brings to mind the seminal studies of Grootendorst et al., who observed a significant improvement in right ventricular ejection fraction and cardiac performance in endotoxemic pigs subjected to high-volume hemofiltration (HVHF). 12 Infusion of ultrafiltrate from endotoxemic animals in healthy pigs caused a decrease in blood pressure and cardiac output suggesting that HVHF removed one or more vasoactive mediators responsible for sepsis-induced myocardial depression. 13 However, a clinical benefit of HVHF on clinical course or outcome of human sepsis and septic shock has not been demonstrated. The current study also offers insufficient proof that lowering MLC-1 levels are associated with favourable clinical outcome. The reduction in MLC-1 after a 48h CRRT session is certainly significant but CRRT alone cannot account for the observed 23% decrease. The "natural" metabolization rate of MLC-1 is unknown because a control group not receiving CRRT is lacking. An objective evaluation of left ventricular systolic function during treatment (e.g. with echocardiography) is missing. Moreover, the lower mortality rate in this small patient cohort should be weighed against baseline severity of disease and timing of the intervention. The CRRT approach also needs more in-depth evaluation before it can be recommended as a safe and effective adjunctive treatment for FM. Several factors may indeed determine substance removal during CRRT. CRRT-related issues comprise mode, volume, and dialysis membrane type and characteristics. Continuous venovenous hemofiltration (CVVH) and CVVHDF are also different techniques. 11 It is not clear to what proportion these epuration modes were used in the studied patients. Also, no information is provided regarding volume, intercurrent dialysis interruptions or on-off decisions, adverse events, and complications. Finally, it remains to be determined whether and to what extent MLC-1 is adsorbed on different membranes. Substance-related factors comprise volume of distribution, hydro-or lipophilic nature and protein binding. MLC-1 is a hydrophilic molecule with a distribution volume of approximately 0.7 L/kg and thus easily eliminated by convection.
14 However, the light chain component of myosin expresses high affinity for ionized calcium which suggests a rather strong protein binding. 15 The exact degree of protein binding is not known but may not exceed 80% to allow adequate CRRT removal. 15 Elimination of MLC-1 by CRRT is essentially determined by its molecular weight. Medium cut-off (50 kD) membranes may therefore enhance MLC-1 removal without unwarranted loss of albumin.
11 High cut-off (60 kD) membranes may even perform better, but at the expense of more albumin depletion. 16 Plasmafiltration which uses membranes with a cut-off value of approximately 1,000 kD may be the most efficient option for adequate and swift MLC-1 removal. 11, 17 In conclusion, the authors presented a novel and provocative approach of FM in children. They identified MLC-1 as a prominent culprit of severe myocardial damage in FM and demonstrated substantial elimination of this molecule by CRRT. However, a potential link between lowering MLC-1 levels and improvement of myocardial inflammation or clinical outcome is poorly documented and speculative at the most. Nevertheless, further studies on the role of CRRT as adjuvant therapy for a disease with such grim prognosis must be encouraged. From a technical viewpoint, the use of CVVH with higher cut-off filters or plasmafiltration should be explored in more detail.
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